The efficacy of bone morphogenetic protein-2 depends on its mode of delivery.
Bone morphogenetic protein-2 (BMP-2) induces bone regeneration in a dose-dependent manner, with higher doses of BMP-2 inducing greater bone formation. Previously, we showed that long-term delivery of BMP-2 provides better ectopic bone formation than short-term delivery of an equivalent dose. In the present study, we investigated the efficacy of orthotopic bone formation over a range of BMP-2 doses, using different delivery modes. Heparin-conjugated poly(lactic-co-glycolic acid) nanospheres suspended in fibrin gel were used as a long-term delivery system, and fibrin gel was used as a short-term delivery system. Different doses of BMP-2 were delivered to mouse calvarial defects using either long-term or short-term delivery systems. Eight weeks after treatment, bone regeneration was evaluated by histomorphometry. For both delivery systems, bone regeneration increased as the BMP-2 dose increased up to 1 µg and did not increase beyond this dose. Importantly, at BMP-2 doses higher than 1 µg, long-term delivery resulted in much greater bone formation than short-term delivery. This study shows that long-term delivery of BMP-2 is more effective at enhancing orthotopic bone formation than short-term delivery over a range of doses.